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Accepted 13 June 2013Umbilical cords around fetal neck are easily detected dur-
ing prenatal ultrasound examination. The cardiotocograms of
the fetuses with multiple loops of nuchal cord often reveals
frequent variable decelerations, particularly during uterine
contraction. Identification of impaired fetal oxygenation by
systemic color Doppler studies in a premature fetus associatedFig. 1. Multiple spontaneous variable decelerations on the cardiotocogram in a fetus
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cially when uterine contraction and oligohydramnios are
absent.
A 30-year-old primigravid woman presented at 33 weeks’
gestation with complaints of a loss of sensation of fetal
movement for several hours. Ultrasound examinationwith four tight loops of umbilical cord around the neck at 33 weeks’ gestation.
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priately developed fetus. However, episodes of spontaneous
deceleration of fetal heart beats were noted on the car-
diotocogram (Fig. 1). Several loops of the umbilical cord
around the neck were detected upon a further detailed ul-
trasound examination using color imaging. Fetal movement,
fetal tone, and fetal breathing were undetectable over
30 minutes. Doppler studies revealed normal flows of the
umbilical artery and the ductus venosus, but exhibited single
systolic umbilical venous pulsations present on the loops of
the nuchal cord (Fig. 2A). In addition, a low-resistance flow
(a pulsatility index of 0.9) of the middle cerebral artery with
a high diastolic velocity of 34.5 cm/second (Fig. 2B) is
detected. The patient was admitted to enable close fetal
monitoring and administration of steroid to improve fetal
lung maturity. Owing to the continuous absence of fetal ac-
tivity, persistent presence of fetal brain sparing effect, andFig. 2. Transabdominal color Doppler sonogram. (A) The occurrence of um-
bilical venous pulsation (arrow) coincides with the systolic phase of the
normal umbilical artery flow in the tight loops of the umbilical cord around the
neck. The variation in the venous pulsation (left upper corner) in the same
patient is noted. (B) A low resistance flow of the middle cerebral artery with an
increased diastolic velocity of 34.5 cm/second due to the significant brain
sparing effect.frequent episodes of variable deceleration, cesarean section
was performed after a course of steroid administration
(36 hours after the first dose). Four tight loops of the um-
bilical cord around the fetal neck were noted during the
operation. A female newborn, weighing 2112 g, was deliv-
ered with Apgar scores of 6 and 8 at 1 minute and 5 minutes,
respectively. The umbilical cord was relatively thin with a
small amount of Wharton’s jelly. The newborn eventually
developed well without any further complication.
In pregnancies with a small umbilical vein or hypercoiled
umbilical cord, minimal pulsation of umbilical venous flow
(UVF) may be detected on a free cord in the late second
trimester [1,2]. Slight pulsation of UVF associated with a high
venous velocity of 100 cm/second has been detected in the
poststenotic area of a true knot of the umbilical cord [3]. A
normal-coiled umbilical cord with the support of Wharton’s
jelly is thought to be more resistant to compression, stretch,
and torsion [4]. In this case, the amplitude of umbilical venous
pulsation varied among several Doppler studies, likely owing
to different strain on the loops of nuchal cord. The occurrence
of pulsation in the UVF coincided with the systolic phase of
the umbilical arterial flow (UAF), indicating that the pulsating
UVF results from transmitted pulsation from tightly apposed
umbilical arteries surrounded by a small amount of Wharton’s
jelly. The pulsation of UVF occurring in the systolic phase due
to the entanglement of four tight loops of nuchal cord is
different from that in cases with fetal heart failure and pro-
longed fetal asphyxia, in which a decrease in umbilical venous
velocity occurs at the end-diastolic phase and is related to the
transmission of an atrial contraction wave through the ductus
venosus [1,5]. In a severely growth-restricted fetus with fetal
asphyxia, umbilical venous pulsatility, particularly with dou-
ble pulsations, is closely related to perinatal mortality and
often coincides with the absent/reverse end-diastolic wave of
the UAF and the absent/reverse atrial wave of the ductus
venosus waveform [6,7].
Fetal movement can result in intermittent tightening of the
four loops of nuchal cord, leading to multiple spontaneous
variable decelerations due to transient but significant stretch,
compression, and stricture of the umbilical vessels in on/off
cycles. The color Doppler study of this case did not show
absent diastolic UAF, which has been noted to be associated
with severe umbilical cord stricture. It has been known that the
lack of a sign of absent diastolic UAF cannot ensure the well-
being of the fetus. The repeated interruptions of umbilical
circulation led to insufficient fetal oxygenation, which is
proved by the apparent brain sparing effect demonstrated by
significantly low-resistance flows of the middle cerebral artery
and the persistent lack of fetal movement, breathing, and tone.
Notably, the constant impacts of both fetal movement and
force of gravity on tightening of the four loops of nuchal cord
are inevitable and will potentially get worse.
Despite there being a normal volume of amniotic fluid,
appropriate development of the fetus, and normal color
Doppler flows of the umbilical artery and ductus venosus, the
signs of apparent systolic pulsation of UVF together with
significant brain sparing effect, frequent variable deceleration,
459F.-N. Cho et al. / Taiwanese Journal of Obstetrics & Gynecology 52 (2013) 457e459and the persistent lack of fetal activities are ominous enough
to warrant early delivery of the premature fetus. Obstetricians
need to pay more attention to absent fetal movement, which
may be attributed to multiple tight loops of nuchal cord, and
can use systemic Doppler studies to early identify the poten-
tially progressive impairment of fetal oxygenation.
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